SUPPLEMENTARY MATERIAL

Effects of varying inhalation duration and respiratory rate on human airway flow

Manikantam G. Gaddam and Arvind Santhanakrishnan
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Figure S1. Time-step size independence test for Wo = 24.1 and I'T/BT = 50%. Three-dimensional velocity
(u) was extracted along the coronal plane in the upper trachea (plane 1 in Table 2) and plotted as a function

of non-dimensional diameter y/D. D = trachea diameter = 18 mm.
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Figure S2. Contours of magnitude of plane-normal velocity component (non-dimensionalized with mean
flow speed in trachea, Ut) with superimposed in-plane velocity vectors for planes 1-4 at various time points
during inhalation for Wo = 2.41 at IT/BT = 33%. A is at phase 6 = 45° (=25% IT), B is at phase 0 = 90°
(=50% IT) and C is at phase 8 = 135° (= 75% IT). Coronal plane shows the locations of each plane.
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Figure S3. Contours of magnitude of plane-normal velocity component (non-dimensionalized with mean
flow speed in trachea, Ut) with superimposed in-plane velocity vectors for planes 1-4 at various time points
during inhalation for Wo = 24.1 at IT/BT = 33%. A is at phase 0 = 45° (=25% IT), B is at phase 0 = 90° (=
50% IT) and C is at phase 8 = 135° (= 75% IT).
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Figure S4. Contours of magnitude of plane-normal velocity component (non-dimensionalized with mean
flow speed in trachea, Ut) with superimposed in-plane velocity vectors for planes 1-2 at various time points
during exhalation for for Wo = 2.41 at IT/BT = 50%. D is at phase 0 = 225° (=25% ET), E is at phase 0 =
270° (= 50% ET) and F is at phase 8 = 315° (=75% ET).
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Figure S5. Contours of magnitude of plane-normal velocity component (non-dimensionalized with mean
flow speed in trachea, Ut) with superimposed in-plane velocity vectors for planes 1-2 at various time points
during exhalation for for Wo = 24.1 at IT/BT = 50%. D is at phase 8 = 225° (=25% ET), E is at phase 0 =
270° (= 50% ET) and F is at phase 6 = 315° (=75% ET).
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Figure S6. Velocity profiles along coronal plane at in planes 5-10 for varying Wo and IT/BT condi-
tions. Three—dimensional velocity (u) was extracted along the line across the coronal plane diameter and
plotted as a function of non-dimensional diameter y/d;, where d; is the airway cross-sectional diameter in

i'" plane (refer Table 2).



8I'11/06CC| 8I'11/S8¢C| 8I'T11/8¢CC €6°¢/0LTC €5°E/L8YT £6°¢/89%¢C 11°1/0€CC I1°1/1eee 1T°1/€€CT (D) uonerouan | (1 due[d
8I'11/06CC| 8I'11/98CC| 8I'11/6£CC £6°¢/68YC €6°¢/1LTT €6°¢/8LTT IT°1/€€S¢C LT 1/1€SC IT°1/S€ST (zD) uonerauan | 6 dueld

8I'I1/¢0€C| 8I'11/86CC| S8I'T1/1STC €6°e/8I1C £6°¢/01¢€C £6°E/V8TC 11°1/960¢ [T 1/4701¢ 11°1/060¢ (zD) uonerouen | g aue[d

SU'TI/TIEC| 8I'TI/L0EC| 8I'T1/09CC €6 e £6°¢/0¢1C £6°¢/SEIT 1T 1/vS€C I1°1/65¢€C 1T°1/8¥¢€C (D) uonerouen | £ aueld

€91/0¢1€ €91/611¢ €91/LS0E S1°6/086¢ S1I°6/19¢e SI's/6cee £9°1/¢e6¢ €9°1/1¢€6¢ £€9'1/0€6¢ (1D) uoneruan | g aue[d
€91/611¢ €ol/el1e £91/850¢ SI'S/voce S1°S/ce6e S1°S/T66¢ £9'1/¢1¢ee €9°1/G1¢eE €9'1/11¢ee (1D) uonemuan | ¢ aue[g
€91/1C1¢ €91/811¢ £91/950¢ S1'S/¥86C SI'S/L9TE SIg/sece €9'1/v€6¢ £€9'1/€€6¢ €9'1/ce6¢e (1D) uonerauan | 4 dueld

£91/6L0€ €91/9L0¢ £91/610¢ SI'S/LETE SI'S/LY6C S1°6/956¢ €9'1/6LTE €9'1/9LTE €9'1/vLee (1D) uonerouan | ¢ aueld

8Ty 8vevey 8V/1viy 19°L/LYTY 19°L/ILTTY 19°L/01Cy VeLeey V'U8Cy Y'TYTTy | (0D) BOYoRn om0 | T due[d

8'1¢/2099 8'1¢/0299 8'1C/0SL9 19°L/8T¥L 19°L/SOTL C9°L/IES99 ¥'¢/v689 V'ULY69 7' TP6L9 | (0D) voyden oddny | | dueld

%0S = Ld/LI| %¢c€ = Ld/LI| %ST = 149d/11|| %0S = L9/11 | %SC = L4/L1 | %ST = L4/LI || %0S = L4/LI| %¢¢ = Ld/Ll| %SC = L4d/LI

TYC = OM|'TVT = OM|'TYT = OM||'ISL = OM|'ISL = OM|'ISL = OM||'T¥T = OM|'1¥'T = OM|T¥T = oM
Tom/ oY

uondrsy( | uonedo|

(18 LW QT X[ = A) IIe Jo AJISOOSIA djewaULy 3y} SI A

pue oy Suryieaiq Ay st Lg “ANO0[oA [erxe [e20] a3e1aae a st 14 ouerd uaa1d v je 1oueIp Keamare [2o0] oy st g a1ym (33) £ V& = Tog pue 1o

= Tay :se paje[nored a1am Topm pue Tay ‘7 9[qeL, ur paisy oue[d yoes e (Togl) Jequnu AS[SISUWIOAN [890] pue (12y) Joquinu SpPlOUAY [290T IS HTAVL



SUPPLEMENTARY MOVIES

Movie 1. Three—dimensional velocity (non-dimensionalized with peak mean flow speed in trachea,
Ut) and Q-criterion isosurface at various time points during normal breathing for Wo = 2.41 at

IT/BT =25%, 33% and 50%.

Movie 2. Three—dimensional velocity (non-dimensionalized with peak mean flow speed in trachea,

Ut) and Q-criterion isosurface at various time points during normal breathing for Wo = 7.61 at

IT/BT =25%, 33% and 50%.

Movie 3. Three—dimensional velocity (non-dimensionalized with peak mean flow speed in trachea,
Ur) and Q-criterion isosurface at various time points during normal breathing for Wo = 24.1 at

IT/BT =25%, 33% and 50%.



